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ABSTRACT 
Objective: To evaluate the antimicrobial activity of methanol extract of Syzygium calophyllifolium Walp. leaf against the gram-negative bacteria, 
namely, Escherichia coli, Klebsiella pneumonia, Salmonella typhi, Proteus miriabilis and Pseudomonas aeruginosa, the gram-positive bacteria Bacillus 
cereus, Bacillus subtilis, Sarcina lutea, Staphylococcus aureus and Bacillus megaterium, three fungal species strains, commonly causing systemic 
infections in immune compromised patients such as Candida albicans, Aspergillus niger and Saccharomyces cerevisiae. 
Methods: The dried leaves were ground finely and extracted in methanol for 48 h at room temperature (26 °C-28 °C). This was then filtered using 
Whatman No.1 filter paper. The different concentration of (5 µl, 10 µl, 15 µl) methanol extract of leaves of S. calophyllifolium was investigated in 
vitro by an agar diffusion method and the MIC by macro-broth dilution method in the present study. The antibacterial antibiotics Ampicillin 
(10µ/ml), Ofloxin (1 mg/ml) and the antifungal antibiotics Nyastatin (20µg/ml), Tobramycin (10µ/ml) were used as positive controls. 
Results: The largest zone of inhibition was noted against E. coli (25±mm in diameter) and S. cerevisiae (25±mm in diameter) at the highest 
concentration (15 µl). B. cereus, K. pneumoniae, P. aeruginosa and E. coli showed the highest MIC (10±mg/ml) and MBC (20±mg/ml). 
Conclusion: The result revealed that the methanol extract of S. calophyllifolium leaf has a broad spectrum of antimicrobial activity. 
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For a long period of time, plants have been a valuable source of 
natural products for maintaining human health. The use of plant 
extracts and phytochemicals, both of known antimicrobial 
properties, can be of great significance in therapeutic treatments [1]. 
Nowadays, an increasing number of infectious agents are becoming 
more resistant to commercial antimicrobial compounds [2]. The 
antimicrobial activity of plant extracts has formed the basis of many 
applications. These include their raw and processed potential as 
natural agents in food preservation, pharmaceuticals, alternative 
medicine and natural therapies [3, 4] 
The necessity to develop new drugs requires varied strategies, 
among them, the bio prospection of secondary metabolites produced 
by medicinal plants [5, 6]. Among the different plant derivatives, 
secondary metabolites proved to be the most important group of 
compounds that showed a wide range of antibacterial and antifungal 
activity [7, 8]. The resistance that pathogens build against antibiotics 
and the oxidative stress caused by free radicals has sparked interest 
in the search for new antibacterial and antioxidant compounds also 
from nature [9-12]. 
Many plants from the family Myrtaceae have been investigated for their 
antimicrobial activity. But there is no much investigation made on the 
methanol extract of leaves of S. calophyllifolium. In this present study the 
antimicrobial activity of methanol extract of S. calophyllifolium Walp. 
(Eugenia calophyllifolia Wt) leaf against the gram-negative bacteria, E. 
coli, K. pneumoniae, S. typhi, P. miriabilis and P. aeruginosa, the gram-
positive bacteria, B. cereus, B. subtilis, S. lutea, S. aureus and B. 
megaterium, three fungal species strains such as C. albicans, A. niger, and 
S. cerevisiae was investigated by an agar diffusion method. 
The sample leaves of S. calophyllifolium were collected from 
Doddabetta, The Nilgiris, Tamilnadu. The leaves were washed with 
tap water and dried under shade to a constant weight. The dried 
leaves were ground finely with the help of mixer grinder. From 
which varying amounts were taken and extracted in methanol for 48 
h at room temperature (26 °C-28 °C). This was then filtered using 
Whatman No.1 filter paper. 
Bacterial strains, representing common human bacterial pathogens 
were used for the antibacterial screenings. The gram-negative 
bacteria E. coli, K. pneumoniae, S. typhi, P. miriabilis and P. aeruginosa 
and the gram-positive bacteria B. cereus, B. megaterium, B. subtilis, S. 
lutea, S. aureus. Three species of fungal strains such as C. albicans, A. 
niger, and S. cerevisiae (Department of Microbiology, RVS Arts and 
science, Coimbatore) were also chosen since it causes severe 
meningoencephalitis in immune compromised patients. 
An agar diffusion method [13-15] was used to screen the plant for 
antibacterial, and antifungal activities of the selected plant extract 
and the antibacterial and antifungal activity were followed based up 
on the work of [16, 17]. In brief, in the beginning of the experiments, 
the bacterial or fungal strains to be used were inoculated on 
Nutrient agar and Saboraud agar respectively, and grown for 24 h. A 
small amount of the culture was transferred to sterile isotonic 
sodium chloride, and the turbidity was measured 
spectrophotometrically at 625 nm. The suspensions were diluted in 
0.9 % (w/v) NaCl to an absorbance of 0.1 at 625 nm. 240 μl of a 
diluted suspension of bacteria/fungi was inoculated on agar dishes 
containing Isosensitest and Saboraud agar for the bacteria and fungi 
respectively. Sterile Whatman filter paper discs (∅ = 12.7 mm) 
containing different concentration (5μl, 10μl, 15μl) of extracts were 
applied to the dishess. Alternatively, steel cylinders (∅ = 12.7 mm) 
or holes (∅ = 12.7 mm) board in the agar loaded with different 
concentration (5μl, 10μl, 15μl) of extracts were used. The petri 
dishes were kept in room temperature for one hour prior to 
incubation in the dark at+35 °C for 24 h. The diameter of the 
inhibition zones was measured after incubation and the results were 
expressed as the mean of 5-25 diameters. Ampicillin (10µ/ml) and 
Ofloxin (1 mg/ml) (Sigma-Aldrich Chemicals, USA) were used as 
positive controls for the bacteria. For the fungal species Nyastatin 
(20 µg/ml) and Tobramycin (10 µ/ml) (Sigma-Aldrich Chemicals, 
USA) were used as positive controls. 
The minimum inhibitory concentration (MIC) was determined by 
macro-broth dilution techniques as specified by National Committee 
for Clinical Laboratory Standards [18]. A twofold serial dilution of 
the reconstituted extract was prepared in Mueller-Hinton Broth. 
Each dilution was seeded with 100 μl of the standardized 
suspension of the test organism (1 × 106 cfu/ml) for Gram-positive 
bacteria and (5 × 105 cfu/ml) for Gram-negative bacteria and 
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incubated for 24 h at 37 °C. MIC was determined as the highest 
dilution (i.e. lowest concentration) of the extract that showed no 
visible growth. 
MBC was determined by selecting tubes that show no growth during 
MIC determination, and a loop full from each of the tubes was 
subcultured on the Mueller-Hinton Agar. The plates were incubated 
for 24 h at 37 °C. The MBC was determined as the least 
concentration that showed no visible growth [18]. 
Data were presented as the mean±SD (n = 5). Statistical analyses 
used one-way analysis of variance (ANOVA) to account for the 
different treatments and were complemented with unpaired t-test. 
Differences were considered statistically significant at P<0.05 [19]. 
In this present investigation, the anti-microbial activity of methanol 
leaf extract of S. calophyllifolium was evaluated using disc diffusion 
method. The test extract possesses a significant antibacterial activity 
against some gram-positive and gram negative of human pathogens. 
The extract of different concentrations showed moderate to good 
antibacterial activity, and the largest zone of inhibition (25±0.08 mm 
in diameter) was recorded at the concentration of 15 µl against E. 
coli followed by P. aeruginosa (22±0.07 mm in diameter). 
Antibacterial antibiotics Ampicillin (10 µ/ml) and Ofloxin (1 mg/ml) 
were also found to be active against all the bacterial tested in the 
present study (table 1). 
The antifungal activity was tested against some fungal species, and 
the higher zone of inhibition was noted at the concentration of 15 µl 
against S. cerevisiae (25±0.24 mm in diameter) followed by C. 
albicans (22±0.38 mm in diameter). The lower zone was recorded in 
A. niger (10 mm in diameter). The activity of standard Antifungal 
antibiotics Nyastatin (20 µg/ml) and Tobramycin (10µ/ml) were 
also recorded (table 2). 
The result of minimum inhibitory concentration (MIC) and minimum 
bactericidal concentration (MBC) was recorded (table 3). The result 
showed that B. cereus, K. pneumoniae, P. aeruginosa and E. coli had the 
highest MIC (10 mg/ml) and MBC (20 mg/ml) while S. lutea showed 
the lowest MIC (4 mg/ml) and MBC (8 mg/ml). B. megaterium, B. 
subtilis and P. miriabilis had the MIC (5 mg/ml) and MBC (10 mg/ml). 
S. typhi showed the MIC (8 mg/ml) and MBC (10 mg/ml). 
 
Table 1: Antibacterial activity of S. calophyllifolium extract 
S. No. Bacterial species Zone of inhibition (mm) 











1.  Staphylococcus aureus 8±0.08 10±0.20 15±0.08 15±0.22 20±0.11 
2.  Sarcina lutea 5±0.10 8±0.07 10±0.14 10±0.10 15±0.28 
3.  Bacillus megaterium 9±0.06 11±0.25 15±0.13 15±0.22 20±0.37 
4.  Bacillus subtilis 5±0.08 10±0.13 15±0.18 10±0.20 18±0.25 
5.  Bacillus cereus 10±0.11 15±0.10 20±0.07 15±0.24 20±0.09 
6.  Pseudomonas aeruginosa 8±0.05 16±0.13 22±0.07 10±0.39 15±0.11 
7.  Salmonella typhi 10±0.10 10±0.20 20±0.40 15±0.21 20±0.20 
8.  Klebsiella pneumoniae 10±0.20 15±0.10 15±0.06 10±0.14 20±0.24 
9.  Proteus miriabilis 5±0.13 10±0.11 10±0.10 10±0.11 15±0.14 
 10.  Eschrichia coli 15±0.16 20±0.38 25±0.08 15±0.23 20±0.06 
 Each value is expressed as mean±SD (n=5) 
 
Table 2: Antifungal activity of S. calophyllifolium extract 
S. No. Fungal species Zone of inhibition (mm) 
S. calophyllifolium extract concentration Known drug concentration 
5 µl 10 µl 15 µl Nyastatin(20µg/ml) Tobramycin(10µ/ml) 
1. Saccharomyces cerevisiae 15±0.32 20±0.06 25±0.24 15±0.37 25±0.40 
 2. Aspergillus niger 5±0.39 10±0.08 10±0.32 10±0.08 15±0.06 
 3. Candida albicans 15±0.11 20±0.07 22±0.38 15±0.14 15±0.20 
 Each value is expressed as mean±SD (n=5) 
 
Table 3: The MIC and MBC regimes of the S. calophyllifolium extract at the concentration of 15 µl (15 mg/ml) 
S. No. Bacterial species MIC (mg) MBC (mg) 
 1.  Bacillus megaterium 5±0.37 10±0.08 
 2. Sarcina lutea 4±0.06 8±0.10 
 3. Bacillus cereus 10±0.40 20±0.13 
 4. Bacillus subtilis 5±0.06 10±0.23 
 5. Staphylococcus aureus ND ND 
 6. Klebsiella pneumoniae 10±0.07 20±0.25 
 7. Salmonella typhi 8±0.08 10±0.11 
 8. Pseudomonas aeruginosa 10±0.39 20±0.28 
 9. Proteus miriabilis 5±0.24 10±0.13 
 10. Escherichia coli 10±0.38 20±0.32 
 Each value is expressed as mean±SD (n=5), MIC-Minimum inhibitory concentration, MBC-Minimum bactericidal, concentration, ND-Not determined 
 
The medicinal property of herbs is due to the presence of different 
complex chemical substance as secondary metabolites, which are 
exclusively accumulated in different parts of the plants [20]. 
Successful prediction of chemical compounds largely depends on the 
type of solvents used for extraction. The earlier study proved that 
the antimicrobial activity of methanol extract of Ocimum 
americanum, Syzygium cumini, Murraya koeningii, Lawsonia 
inermis, Eucalyptus maculate, Azardirecta indica, Tridax 
procumbens and Adathoda vasica against Escherichia coli and 
Staphylocaoccus aureus [21]. 
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The methanolic extract of Psidium guajava (Myrtaceae) showed 
toxicity against Staphylococcus aureus, Pseudomonas aeruginosa, 
Escherichia coli, Salmonella typhi, Vibrio cholera [22]. Similarly, it 
was found that in the present study the methanol extract of provide 
more consistent antimicrobial activity. The aqueous and methanol 
extracts of the leaves of Syzygium cumini (Myrtaceae) exhibited the 
antibacterial activity against some gram-positive and gram-negative 
bacteria [23]. In their study, the methanol extract was more active 
than the aqueous extract and the highest zone of inhibition were 
noted in Salmonella typhi.  
The antibacterial activity of Eucalyptus camaldulensis (Myrtaceae) 
was investigated against few gram positive and gram negative 
bacteria [24]. The methanol leaf extract of E. camaldulensis showed 
greater activity against Salmonella typhi, Staphylococcus aureus, and 
Bacilllus subtilis. In this present study, the methnol extract of S. 
calophyllifolium showed the largest zone of inhibition against E. coli. 
Therefore, many plants from the family Myrtaceae showed the 
effective antimicrobial activity and the plant S. calophyllifolium 
showed no exception. It may be concluded from the present study 
that the methanoloic leaves extract of Syzygium calophyllifolium 
revealed antimicrobial activity against some gram positive, gram 
negative and few fungal species pathogens. 
ACKNOWLEDGEMENT  
My sincere thanks to Dr. R. Sampathraj, Honorary Advisor, Dr. 
Samsun Clinical Research Laboratory, Tirupur, for providing 
laboratory facilities and valuable advice throughout the study 
CONFLICT OF INTERESTS  
Declared none 
REFERENCES 
1. Seenivasan P, Manickkam J, Savarimuthu I. In vitro antibacterial 
activity of some plant essential oils. BMC  
Complementary Altern Med 2006;6:39. 
2. Hancock RE, Nijnik A, Philpott DJ. Modulating immunity as a 
therapy for bacterial infections. Nat Rev Microbiol 
2012;10:243–54. 
3. Bakkali F, Averbeck S, Averbeck D, Idaomar M. Biological 
effects of essential oils-a review. Food Chem Toxicol 
2008;46:446-75. 
4. Cosentino S, Tuberoso CIG, Pisana B, Satta M, Mascia V, Aezedi 
E, et al. In vitro antimicrobial-activity and chemical 
composition of Sardinian thymus essential oils. Lett Appl 
Microbiol 1999;29:130-5. 
5. Dionisi HM, Lozada M, Olivera NL. Bioprospection of marine 
microorganisms: biotechnological applications and methods. 
Rev Argent Microbiol 2012;44:49–60. 
6. Benko Iseppon AM, Crovella S. Ethnobotanical bioprospection 
of candidates for potential antimicrobial drugs from Brazilian 
plants: state of art and perspectives. Curr Protein Pept Sci 
2010;11:189–94. 
7. Ahmed AMA, Rahman MS, Anwar MN. Antimicrobial activity of 
extracts and crude alkaloids isolated from the leaf of Adhatoda 
vasica Nees. Bangladesh J Life Sci 2002;15:125-8.  
8. Rahman MS, Begum J, Chowdhury JU, Anwar MN. Antimicrobial 
activity of Holarrhena antidysenterica against Salmonella typhi. 
Chittagong Univ J Sci 1998;22:111-2. 
9. Berrino F, Verdecchaia A, Lutz JM, Lombardo C, Micheli A, 
Capocaccia R. Comparative cancer survival information in 
Europe. Eur J Cancer 2009;45:901-8. 
10. Pervival M. Phytonutrients and detoxification. Clin Nutr Insight 
1997;35:1–4. 
11. Aruoma OI. Free radicals, oxidative stress, and antioxidants in 
human health and disease. J Am Oil Chem Soc 1998;75:199-212. 
12. Michael K, Toby L, Nizet V. Innate immunity gone awry: linking 
microbial infections to chronic inflammation and cancer. Cell 
2006;124:823–35. 
13. Barry AL, Thornsberry C. Susceptibility tests diffusion test 
procedures. In: Balows A. ed. Manual of Clinical Microbiology. 
American Society of Microbiology: Washington DC; 1991. 
14. Ojala T, Remes S, Haansuu P, Vuorela H, Hiltunen H, Haahtela K, 
et al. Antimicrobial activity of some coumarin-containing 
herbal plants growing in Finland. J Ethnopharmacol 
2000;73:299-305.  
15. Rauha JP, Remes S, Heinonen M, Hopia A, Kahkonen M, Kujala 
T, et al. Antimicrobial effect of finnish plant extracts containing 
the flavonoids and other phenolic compounds. Int J Food 
Microbiol 2000;56:3-12. 
16. Fyhrquist P, Mwasumbi L, Haeggstrom CA, Vuorela H, Hiltunen 
R, Vuorela P. Ethnobotanical and antimicrobial investigation on 
some species of Terminalia and combretum (Combretaceae) 
growing in Tanzania. J Ethnopharmacol 2002;79:169-77. 
17. Fyhrquist P, Mwasumbi L, Haeggstrom CA, Vuorela H, Hiltunen 
R, Vuorela P. Antifungal activity of selected species of 
terminalia, pteleopsis and combretum (Combretaceae) in 
tanzania. Pharm Biol 2004;42:308-17. 
18. National Committee for Clinical Laboratory Standard. Methods 
for dilution in Antimicrobial Susceptibility Test. Villanova PA. 
Approved Standard, National Committee for Clinical 
Laboratory Standard (NCCLS); 1998. 
19. Ostle B. In Statistics in Research. Oxford and IBH Publication. 
New Delhi; 1966. 
20. Haniyeh Koochak, Seyyed Mansour Seyyednejad, Hussein 
Motamedi. Preliminary study on the antibacterial activity of 
some medicinal plants of Khuzestan (Iran). Asian Pac J Trop 
Med 2010;3:180-4. 
21. Vinod U Borde, Devkirani P Pawar, Sanjay R Shelar, Rahul M 
Apturkar. Antimicrobial activity of some medicinal plants. Sci 
Res Reporter 2013;3:33-7. 
22. Susmitha Choudhury, latika Sharan, Manoranjan Prasad Sinha. 
Phytochemical and antimicrobial screening of Psidium guajava 
L. leaf extract against clinically important gastrointestinal 
pathogens. J Nat Prod Plant Resour 2012;2:524-9. 
23. Shyamala Gowry S, Vasantha K. Phytochemical screening and 
antibacterial activity of Syzygium cumini (L) (Myrtaceae) 
leaves. Int J PharmTech Res 2010;2:1569-73. 
24. Ayepola OO, Adeniyi BA. The antibacterial activity of leaf 
extracts of Eucalyptus camaldulensis (Myrtaceae). J Appl Sci Res 
2008;4:1410-3. 
 
